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(54) Emulsion ink for stencil printing and its use 

(57) An emulsion ink for stencil printing comprises 
20 to 50 wt.% of an oil phase and 50 to 80 wt.% of a 
water phase, and contains at least one kind of a vege- 
table oil with an iodine number ranging from 1 1 0 to 1 50 
in the oil phase at least in an amount indicated by the 
following formula in wt.%, and an antioxidant in an 
amount ranging from 1 to 1 0 wt.% based on the content 
of the vegetable oil: 



Minimum amount of vegetable oil in wt.% = amount 
of water in ink in wt.% x (100/iodine number) x 0.09. 

The ink causes no clogging or offset when a printer 
is not in operation and the ink is left in a printing drum 
of the printer for a long period of time. 

Disclosed is also a printed matter printed by the 
emulsion ink of the present invention. 
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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

[0001] The present invention relates to an emulsion ink for use in stencil printing, particularly to an emulsion ink 
containing a vegetable oil, and to a printed matter printed by the emulsion ink for stencil printing. 

10 2. Description of the Related Art 

[0002] In the stencil printing method, a stencil master is prepared by perforating a stencil sheet in accordance with 
a desired image, and ink is passed through a perforated portion of the stencil sheet, thereby printing on an image- 
receiving medium such as paper. Stencil printing is utilized for a variety of purposes because of its ease of handling 
*5 and convenience. 

[0003] As the ink for stencil printing, a water-in-oil (W/O) type emulsion ink is mainly used. A high-boiling point solvent 
such as a nondrying oil or a nonvolatile mineral oil is used for the emulsion ink for its oil phase, thus preventing so- 
called clogging in which the ink dries and solidifies on a printing drum of a printer and at the perforated portion of a 
stencil sheet, which hinders the ink from passing through the stencil sheet, when the printer is not in operation for a 

20 long period of time. On the other hand, when the ink is left in a printing drum of a printer for a long period of time, water 
content in the ink evaporates since the ratio of a water phase as an inner phase of the emulsion is relatively high. The 
ratio between an oil phase and the water phase becomes unbalanced, and ink viscosity decreases. As a result, an 
excessive amount of ink is transferred to printing paper when printing is restarted. Accordingly, problems occur such 
as increased image density and an offset phenomenon (unintentional transfer of an inked impression from printed 

25 surface of one printing paper to the reverse side of another printing paper by contact). 

[0004] In order to solve these problems, Japanese Patent No. 2096338 proposes the use of a solvent having a boiling 
point of 180 to 270°C. Additionally, Japanese Unexamined Patent Application Publication No. 5-125320 proposes the 
use of a solvent that consists of 10 to 30 wt.% of a volatile solvent with an initial boiling point of 150 to 210°C and 70 
to 90 wt.% of a nonvolatile solvent. These proposals are intended to prevent changes in the ratio between a water 

30 phase and an oil phase of an emulsion ink and to prevent a decrease in ink viscosity by adding each specified amount 
of each solvent having the specified range of boiling point or initial boiling point, so as to allow a small amount of the 
solvent as an oil component to evaporate, along with evaporation of the water content in the ink. 
[0005] However, even when no problems would occur in the above ink after standing not in operation at an ordinary 
temperature (23°C) for one week or one month, clogging may occur due to the evaporation of a solvent when the 

35 environmental temperature rises. Also the evaporation of the solvent may damage health of printing operators and ink 
manufacturers. 

[0006] On the other hand, ink using a vegetable oil has recently attracted attention as an environment-consciously 
developed printing ink. For instance, Japanese Unexamined Patent Application Publication No. 10-245516 proposes 
a water-in-oil type emulsion ink for stencil printing using a vegetable oil which has an iodine number of 100 or less and 
40 a congeal point (freezing point) of 0°C or below. This ink uses a nondrying oil with an iodine number of 100 or less in 
order to prevent the ink from solidifying. However, when the ink is left for a long period of time, water content in the ink 
may evaporate and the viscosity of the ink may decrease, thereby causing excess transfer of ink and offset. 

SUMMARY OF THE INVENTION 

45 

[0007] It is therefore an object of the present invention to provide an ieMtristeraiin ft which causes neither clogging nor 
offset after a long nonuse period of time, has shelf stability and is harmless to environment and ink handlers. Here, "a 
long nonuse period of time" refers to the condition under which a printer is not in operation and ink is allowed to stand 
in a printing drum of the printer for a long period of time. Another object of the present invention is to provide a printed 

50 matter having a desirable printing image and no offset after a long nonuse period of time. 

[0008] The present inventors focused on the oxidation phenomenon of a vegetable oil and its iodine number as an 
index for the unsaturation degree of the vegetable oil. They found that an emulsion ink for stencil printing, which causes 
neither clogging nor offset after a long nonuse period of time and has shelf stability, can be provided by mixing a 
vegetable oil with an iodine number ranging from 1 1 0 to 1 50 in a specific amount or more relative to the water amount 

55 jn the ink, and furthermore, by mixing an antioxidant in a specified range based on the amount of the vegetable oil mixed. 
[0009] Specifically, ajfflSieEm£Q'ii||jy$^ relating to the present invent ionllriGlffcies>20 

Ip^fltw^ ^offa^ . andlG^a^nsiatJISa^^ 

an iodine number ranging from 110 to 1 50 ftmfreio 1irp"fia^e11n an amount of the following formula (1) or more in wt.%, 
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and an antioxidant in a range of 1 to 10 wt.% based on the content of the vegetable oil: 

Minimum amount of vegetable oil in wt.% = amount of 

5 

water in ink in wt.% x (100/iodine number) X 0.09 (1) 

[0010] According to the present invention, a change in ink viscosity due to water evaporation can be prevented by 
controlling an increase in viscosity due to the oxidation of the vegetable oil in the ink, providing an emulsion ink for 
10 stencil printing which causes no clogging or offset after a long nonuse period of time and which has shelf stability. 
Furthermore, the use of a vegetable oil enables one to provide an ecologically superior ink that is designed for reducing 
environmental damage and improving safety of printing operators and ink manufacturers. 

[0011] In another aspect, the present invention provides a printed matter printed by the emulsion ink mentioned 
above. By utilizing the emulsion ink of the present invention, a printed matter having a desirable printing image and 
*5 no offset can be produced after a long nonuse period of time. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 2] Ajw^er^nltitypefe^ r use in stencil printing (mentioned as "ink" hereinafter) relating to the present 

20 invention incl udeslgMoiSBBflfli^tQtiaBKdt^ . and!CoStaln T sTat«gasWri r eiklndlotf| 

ajKe^etaBTeTolPwith an iodine number ranging from 110 to 150 at least in the minimum amount specified by the above 
formula (1) relative to the water content in the ink. The semidrying or drying vegetable oil contained is oxidized after 
a long nonuse period of time, thereby increasing ink viscosity. Accordingly, a decrease in ink viscosity due to water 
evaporation from the ink can be controlled, and excess ink transfer and offset (and deterioration of such offset) after 
25 a long nonuse period of time can be prevented. Furthermore, since the ink contains the antioxidant in the specified 
amount based on the amount of the vegetable oil, drying solidification due to excess oxidation of the vegetable oil can 
also be prevented. As a result, the emulsion ink is free of clogging after a long nonuse period of time and its shelf 
stability is maintained. 

[001 3] Here, the rege^ial^oiJilsTC^ whereas the antioxidant may be contained in any phase, 

30 such as an oil phase, a water phase, and oil and water phases. The phase in which the antioxidant is contained can 
be properly selected based on the kind of antioxidant and the solubility thereof in a water phase or an oil phase. 
[001 4] The^ptableloTDwith an iodine number ranging from 1 1 0 to 1 50 is a semidrying oil or a drying oil. Examples 
thereof include so ybepraioHmCTfiOioili^ 

Each of these vegetable oils be used singly or in combination with one or more kinds thereof. 

35 [0015] When the iodine number of the vegetable oil is 1 10 or above, an appropriate increase in ink viscosity due to 
the oxidation of the vegetable oil can be obtained. This increase can control and compensate a decrease in ink viscosity 
due to water evaporation after a long nonuse period of time. As a result, at the starting of printing (the rising time) after 
a nonuse period, excess ink transfer can be prevented. Further, when the iodine number is 150 or less, clogging due 
to a sharp increase in the viscosity and drying solidification of the vegetable oil can be prevented even after a long 

40 nonuse period of time. A vegetable oil having an iodine number of more than 1 50 has high polarity, so that the solubility 
balance of an oil phase tends to be destroyed and the shelf stability of the emulsion ink may deteriorate. 
[0016] The vegetable oil is contained at least in an amount expressed by the following Formula (1) relative to an 
amount of water in ink in wt.%: 

45 

Minimum amount of vegetable oil in wt.% = amount of 
water in ink in wt.% X (100/iodine number) X 0.09 (1) 

50 [0017] Since the iodine number indicates an unsaturation degree (double bond content) in 100 g of fatty acid, the 
present inventors considered the amount of vegetable oil x (iodine number/100) as an index for an increase in the 
viscosity of the vegetable oil. The inventors presented a new view that a decrease in the ink viscosity due to water 
evaporation can be effectively prevented when the index is at a certain rate or above relative to the amount of water, 
and experimentally found a coefficient of 0.09. Finally, Formula (1) mentioned above was derived therefrom. When the 

55 coefficient is less than 0.09, the effects of the present invention cannot fully be obtained. When the amount of a veg- 
etable oil is that specified by the above Formula (1 ) or more, a decrease in the ink viscosity after a long nonuse period 
of time can effectively be avoided, preventing excess ink transfer and offset. The maximum content of the vegetable 
oil is controlled so that an oil phase ratio is adjusted to 20 to 50 wt.% in the ink. Since the antioxidant is mixed in an 
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amount ranging from 1 to 1 0 wt.% based on the amount of the vegetable oil mixed in an amount of the above Formula 
(1) or more, an increase in the viscosity of the vegetable oil can be controlled, if necessary, by adjusting the amount 
of the antioxidant depending on the amount of the vegetable oil and the iodine number thereof. It is preferable that the 
content of the vegetable oil is 20 wt.% or less, or more preferably, 15 wt.% or less based on the total weight of ink in 
5 order to secure the stability of the emulsion. 

[0018] An adequate known antioxidant such as dibutylhydroxytoluene, propyl gallate, octyl gallate, tocopherol and 
butylhydroxyanisole is employable as the antioxidant. Each of them can be used singly or in combination thereof. 
Moreover, a water-soluble antioxidant such as sodium erythorbate and sodium ascorbate may be added to a water 
phase of the ink. 

w [0019] The antioxidant is added in a range of 1 to 10 wt.% based on the content of the vegetable oil. When the 
content is 1 wt.% or more, the drying solidification of the vegetable oil after a long nonuse period of time can be avoided, 
thereby preventing clogging. On the other hand, when the content exceeds 10 wt.%, the oxidation of the vegetable oil 
after a long nonuse period of time may be inhibited excessively and a sufficient increase in ink viscosity for inhibiting 
a decrease in ink viscosity may not be obtained, and besides, the stability of emulsion may be damaged. 

*5 ' [0020] In addition to the above-noted vegetable oil and antioxidant (in the case of mixing to an oil phase), other 
components such as an oil component other than the vegetable oil mentioned above, a surfactant, a coloring agent, 
an extender pigment, etc. can be mixed in an oil phase. Furthermore, it is preferable that a resin is contained. The 
coloring agent may be contained in a water phase or both water and oil phases. 

[0021] The oil component, other than the vegetable oil with an iodine number ranging from 110 to 150, can be, for 

20 example, a nondrying oil such as castor oil, tsubaki oil, olive oil, coconut oil and palm oil; a mineral oil such as liquid 
paraffin, spindle oil, gas oil, kerosene, machine oil, lubricating oil and synthetic fluid; and a petroleum-based solvent 
such as olefinic hydrocarbon and aromatic hydrocarbon. Each of the oil components can be used singly or in combi- 
nation thereof. The oil component is contained in such an amount that the whole amount of an oil phase containing a 
vegetable oil with an iodine number ranging from 1 1 0 to 1 50 and other additives as required is adjusted to 20 to 50 wt.%. 

25 [0022] Examples of the surfactant include anionic surfactants such as a metallic soap, a sulfate ester salt of higher 
alcohol, and a sulfate ester salt of polyoxyethylene adduct; cationic surfactants such as primary, secondary and tertiary 
amine salts, and a quaternary ammonium salt; ether type nonionic surfactants such as a polyoxyethylene ether of 
higher alcohol, an alkylphenol polyoxyethylene ether, and polyoxyethylene ether of polyoxypropylene; ester type no- 
nionic surfactants consisting of polyhydric alcohols and fatty acids, such as a sorbitan fatty acid ester and a polyglycerol 

30 fatty acid ester; ether ester type nonionic surfactants such as a polyoxyethylene ether of fatty acid, a polyoxyethylene 
ether of polyglycerol fatty acid ester, and polyoxyethylene ether of castor oil; and nitrogen-containing type nonionic 
surfactants such as an alkylolamide of fatty acid. Each of the surfactants can be used singly or in combination with 
one or more kinds thereof. The amount thereof can be properly determined based on the molar concentration of each 
surfactant, the area of an interface of a water phase and an oil phase, and partially the area of an interface of an oil 

35 phase and a solid such as a pigment. Generally, the amount is preferably about 0.1 to 10 wt.%, and more preferably, 
about 1 to 5 wt.% based on the total weight of the ink. 

[0023] Examples of the coloring agent include organic pigments such as an insoluble azo pigment, a soluble azo 
pigment, phthalocyanine blue, dye lake, isoindolinone, quinacridone, dioxazine violet, perinone, and perylene; inor- 
ganic pigments such as carbon black and titanium dioxide; azo-based, anthraquinone-based or azine-based oil-soluble 
40 dyes; water-soluble dyes, and disperse dyes. Each of the coloring agents can be used singly or in combination with 
one or more kinds thereof so as to achieve the required hue, and may be a mixture of pigment and dye. Although the 
amount thereof can appropriately be set, it is in genera! preferably 20 wt.% or less, and more preferably, 3 to 10 wt.% 
based on the total weight of the ink. 

[0024] Examples of the resin include phenol resins, maleic acid resins, petroleum resins, rubber resins, alkyd resins, 
45 and rosin-modified resins. Each of them can be used singly or in combination with one or more kinds thereof. The resin 
can add viscosity to the ink and improve the stability of the emulsion. Moreover, when an oil phase contains a pigment 
or extender pigment, their dispersibility in the ink and their fixing property to the printing paper can be improved. 
[0025] In addition to the above, a known pigment dispersant can be added to the oil phase of the ink as long as the 
preparation and stability of the emulsion are not disturbed. A compound containing a wax or the like as a main com- 
50 ponent may also be added as an auxiliary agent to adjust the fluidity. 

[0026] Next, a water phase of the ink can contain a known component such as a oil-in-water (O/W) type resin emul- 
sion, a water soluble resin, a wetting agent, an electrolyte, an antioxidant, a pH adjustor, an antifreezing agent, etc. 
[0027] Examples of the oil-in-water type resin emulsion include polyvinyl acetate, ethylene-vinyl acetate copolymer, 
vinyl acetate-acrylic ester copolymer, polymethacrylic ester, polystyrene, styrene-acryfate ester copolymer, styreneb- 
55 utadiene copolymer, vinylidene chloride-acrylate ester copolymer, vinyl chloride, vinyl chloride-vinyl acetate copolymer, 
and urethane. Each of the resins can be used singly or in combination with one or more kinds thereof. 
[0028] Examples of the water soluble resin include polyvinyl alcohol, methyl cellulose, carboxymethyl cellulose, hy- 
droxyethyl cellulose, polyvinyl pyrrolidone, polyethylenepolyvinyl alcohol copolymer, polyethylene oxide, polyvinyl 
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ether, polyacrylamide, gum arabic, starch, and water soluble urethane. Each of the resins can be used singly or in 
combination with one or more kinds thereof. 

[0029] The total mixing amount of the oil-in-water type resin emulsion and/or water soluble resin is, in terms of solid 
content, preferably 20 wt.% or less, and more preferably, 10 wt.% or less based on the total weight of the ink in order 
5 to ensure the ink permeability. Such resin component can improve the wettability and dispersibility of the pigment and 
extender pigment, and their fixing property to the printing paper. 

[0030] Examples of the wetting agent include polyhydric alcohols such as ethylene glycol, sorbitol and glycerol, and 
polyethylene glycol. 

[0031] Examples of the electrolyte include sodium sulfate, magnesium sulfate, potassium hydrogenphosphate, so- 
10 dium citrate, potassium tartrate, and sodium borate. 

[0032] Examples of the antifreezing agent (a vaporization-suppressive component) include polyhydric alcohols such 

as ethylene glycol and propylene glycol, and alkyl ethers of polyhydric alcohols such as ethylene glycol monoethyl ether. 

[0033] The oil phase and the water phase each including the above-noted components are mixed with the respective 

ratios of (20 to 50 wt.% of the oil phase) to (80 to 50 wt.% of the water phase). Both phases are mixed and emulsified 
'5 to make the ink. It is preferable that the water phase and the oil phase are separately prepared, then the water phase 

liquid is added to the oil phase liquid and emulsified. A known emulsifier such as a dispersion mixer, a homo mixer and 

a high pressure homogenizer can be used for the ink manufacture. 

[0034] A printed matter relating to the present invention is printed using the ink of the present invention mentioned 
above. 

20 [0035] As an image-receiving medium (a substrate to be printed) of the printed matter, for example, any printing 
paper can be used with no special limitation. The stencil printing using the ink of the present invention can be carried 
out by using a known stencil printer. The design and operating conditions of the printer are not particularly limited. 
[0036] The present invention will be explained below in further detail by referring to the embodiments. In the following 
description, "parts" indicate "weight parts". 

25 

1. Preparation of ink 

Examples 1 to 7, Comparative Examples 1 to 6 

30 [0037] Each example and comparative example of ink was prepared in the following order by using the components 
shown in Table 1 and Table 2. First, carbon black (MA1 00 manufactured by Mitsubishi Chemical Corp.) and alkyd resin 
(ARAKYD No. 4 manufactured by Arakawa Chemical Industries, Ltd.) were dispersed using a three-roll mill, to prepare 
a pigment dispersion. Subsequently, a vegetable oil, a spindle oil (white spindle oil manufactured by Nippon Mitsubishi 
Oil Corp.), a solvent (AF6 manufactured by Nippon Mitsubishi Oil Corp., boiling point: 301 to 321°C), dibutylhydroxy- 

35 toluene and sorbitan sesquioleate were added to the dispersion as the remaining oil phase components and mixed, 
thus obtaining an oil phase. Meanwhile, ethylene glycol and magnesium sulfate were added to ion exchange water 
and mixed, thus obtaining a water phase. The water phase was gradually added to the oil phase and emulsified, thus 
obtaining a water-in-oil type emulsion ink for stencil printing. 

40 2. Evaluation of the ink and printed matter 

[0038] Using each obtained emulsion ink, a stencil printer (RISOGRAPH FR275 (trademark) manufactured by Riso 
Kagaku Corp.) and a printing paper (wood free paper; RISO-YOSHI, Usukuchi) manufactured by Riso Kagaku Corp., 
clogging property, offset property and high temperature storage stability of the ink after standing were evaluated as 

45 follOWS. 

A. Clogging 

[0039] Printing was conducted after allowing the ink to stand in a printing drum of the printer for one month under 
50 ordinary temperature (23°C, 50% RH) or under high temperature (40°C). The evaluation was done according the 
following criteria: 

G: Desirable printing images were obtained during printing up to 50 sheets. 
M: Desirable printing images were obtained during printing between 50 and 100 sheets. 
55 NG: Clogging occurred and desirable printing images were not obtained even after printing over 1 00 sheets. 



5 

WEST 



EP 1 227 137 A1 



B. Offset 

[0040] Printing was conducted after ailowing the ink to stand in a printing drum of the printer for one month under 
ordinary temperature (23 0 C, 50% RH). Rear surfaces of the first to the twentieth printed matter were visually observed. 
5 The evaluation was done according the following criteria: 

G: There was no offset. 
M: There was slight offset. 
NG: There was clear offset. 

10 

C. High temperature storage stability 

[0041] The ink was allowed to stand in a sealed system at 70°C for one week or for one month, and the state of the 
ink was visually observed. The evaluation was done according the following criteria: 

15 

G: The emulsion had not disintegrated. 

M: There was slight oil floating (oil bleeding). 

NG: The emulsion had disintegrated. 

20 [0042] The results are shown in Table 1 and Table 2. 
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Table 1 





ComDosition/weiaht Darts 


Examples 










l 


2 


3 


A 


5 


6 


Z 


5 




Oil 


phas e 


















Coloring 


Carbon black 


5 . 0 


5 . 0 


5 . 0 


5 . 0 


5 . 0 


5 . 0 


5 . 0 




agent 




















Resin 


Alkyd resin 


6.0 


6.0 


6 . 0 


6 . 0 


6.0 


6 . 0 


6-0 




Oil 


Spindle oil 


6.0 


6 . 0 


15 . 0 


6 . 0 


7 . 0 


9 . 0 


6. 0 


10 


component 


Solvent (AF6) 


6.9 


6.9 


12. 1 


6.9 


7.9 


7. 0 


5.0 






Vegetable 


Rapeseed oil 


6.0 


0 


0 


0 


0 


0 


0 






oil 


(IN = 113) 






















Soybean oil 


0 


6.0 


4.0 


0 


4.0 


15.0 


20.0 








(IN = 130) 






















Safflower oil 


0 


0 


0 


6.0 


0 


0 


0 


15 






(IN - 145) 


















Surfactant 


Sorbitan 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 








sesquioleate 


















Antioxidant 


Dibutylhydroxy 


0.1 


0.1 


0.1 


0.1 


0.1 


0.2 


0.2 








toluene 
















20 


Water phase 
















Water 


Ion exchange 


55 . 0 


55 . 0 


45.0 


55 . 0 


55.0 


45.0 


45.0 








Water 


















Electrolyte 


Magnesium 
sulfate 


1.0 


1.0 


0.8 


1.0 


1.0 


0,8 


0.8 




Antifreezing 


Ethylene 


10.0 


10.0 


8.0 


10.0 


10.0 


8.0 


8.0 


25 


agent 


glycol 
















Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 




MA 


of vegetable oil 


4.38 


3.81 


3.12 


3.41 


3.81 


3.12 


3.12 




RA 


of antioxidant 


0.06 


0.06 


0.04 


0.06 


0. 04 


0.15 


0.20 










- 0.6 


- 0.6 


- 0.4 


- 0.6 


- 0.4 


- 1.5 


- 2.0 




Clogging (2 3°C 


. 1 month) 


G 


G 


G 


G 


G 


G 


G 


30 


Clogging (40°C, 1 month) 


G 


G 


G 


G 


G 


G 


G 




Offset (23°C, 


1 month) 


G 


G 


G 


G 


G 


G 


G 




High temperature storage 


G 


G 


G 


G 


G 


G 


G 




stability (70°C, 1 week) 


















High temperature storage 


G 


G 


G 


G 


G 


G 


M 


35 


stability (70°C. 1 month) 

















IN: iodine number 

MA of vegetable oil: Minimum amount of vegetable oil 

40 

calculated from Formula (1) 

RA of antioxidant: Required amount of antioxidant based on 
amount of vegetable oil 

45 



50 



55 
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Table 2 



Composition/weight parts 


Comparative Examples 


1 


2 


3 


4 


5 


6 


Oil phase 














Coloring agent 


Carbon black 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Resin 


Alkyd resin 


a • \j 


6 . 0 


6 0 


6 . 0 


6 . 0 


6 . 0 


Oil component 


Spindle oil 


10.0 


1.0 


6.0 


6.0 


7.0 


5.0 






Solvent 
(AF6) 






o . y v 


t> . u 


n ft 


d . y 




Vegetable 
oil 


Soybean oil 
(IN = 130) 


3.0 


\ 4.0 


6.0 


6.0 


0 


0 


Linseed oil 
(IN * 170) 


0 


0 


0 


0 


4.0 


0 


Castor oil 
(IN = 86) 


0 


0 


0 


0 


0 


8.0 


Surfactant 


Sorbitan 
sesquioleate 


4 .0 


4 . 0 


4 . 0 


4 . 0 


4 . 0 


4 . 0 


Antioxidant 


Dibutylhydro 
xytoluene 


0. 05 


0.1 


0.01 


1.0 


0.2 


0. 1 


Water e 


>hase 














Water 


Ion exchange 
water 


55 .0 


65.0 


55 . 0 


55. 0 


55.0 


55.0 


Electrolyte 


Magnesium 
sulfate 


1.0 


1.2 


1.0 


1.0 


1.0 


1.0 


Antifreezing 
agent 


Ethylene 
glycol 


10.0 


12.0 


10.0 


10. 0 


10.0 


10.0 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


MA of vegetable oil 


3.81 


4.50 


3.81 


3.81 


2.91 


5.76 


RA of antioxidant 


0.03 
- 0.3 


0.04 
- 0.4 


0.06 
- 0.6 


0. 06 
- 0.6 


0.04 
- 0.4 


0.08 
- 0.8 


Clogging (23°C, 1 month) 


G 


G 


M 


G 


M 


G 


Clogging (40°C, 1 month) 


G 


G 


NG 


G 


NG 


G 


Offset (23°C, 1 month) 


NG 


NG 


G 


M 




NG 


High temperature storage 
stability (70°C, 1 week) 


G 


G 


G 


NG 


NG 


G 


High temperature storage 
stability (70°C, 1 month) 


G 


G 


G 


NG 


NG 


G 



IN: iodine number 

MA of vegetable oil: Minimum amount of vegetable oil 
calculated from Formula (1) 

RA of antioxidant: Required amount of antioxidant based on 
amount of vegetable oil 

- : Impossible to evaluate due to clogging 

[0043] It was found that the ink samples of the examples all had shelf stability and provided the printed matter with 
preferable printing images even after being left under these predetermined conditions. On the other hand, a decrease 
in the viscosity of the ink samples due to water evaporation could not be fully prevented and offset of printed matter 
was observed in Comparative Example 1 (coefficient in Formula (1) is 0.07) and Comparative Example 2 (coefficient 
in Formula (1) is 0.0B) in which both ink samples had smaller amounts of vegetable oil than the amounts expressed 
by Formula (1). In Comparative Example 3, because the amount of antioxidant in the ink was not enough with respect 
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to the amount of vegetable oil, the vegetable oil was oxidized too much and clogging occurred after the ink was left at 
40°C for one month. The ink of Comparative Example 4 containing too much antioxidant with respect to the amount 
of vegetable oil had poor shelf stability, because the oxidation degree of vegetable oil was too small with respect to 
the amount of water evaporation. Furthermore, the ink of Comparative Example 5 containing a vegetable oil with too 
5 high iodine number and the ink of Comparative Example 6 containing a vegetable oil with too low iodine number could 
not properly control the oxidation of vegetable oil and preferable results were not obtained, although both amounts of 
each vegetable oil satisfied the Formula (1) and contained the necessary amounts of antioxidant with respect to the 
amounts of vegetable oil. 

[0044] The present disclosure relates to subject matter contained in Japanese Patent Application No. 2001 -01 8705, 
10 filed on January 26, 2001 , the disclosure of which is expressly incorporated herein by reference in its entirety. 

[0045] It is to be noted that, besides those already mentioned above, many modifications and variations of the above 
embodiments may be made without departing from the novel and advantageous features of the present invention. 
Accordingly, all such modifications and variations are intended to be included within the scope of the appended claims. 
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Claims 



1 . An emulsion ink for stencil printing comprising 20 to 50 wt.% of an oil phase and 50 to 80 wt.% of a water phase, 
wherein the emulsion ink contains in the oil phase at least one kind of a vegetable oil with an iodine number ranging 
20 from 110 to 150 at least in an amount indicated by the following formula in wt.%, and an antioxidant in an amount 

ranging from 1 to 10 wt.% based on the content of the vegetable oil: 



Minimum amount of vegetable oil in wt.% = amount of 
water in ink in wt.% x (100/iodine number) x 0.09. 

2. A printed matter printed by the emulsion ink for stencil printing according to claim 1 . 
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